Set Operations and Duality Principle 


Let A and B be subsets of the universal set U. 


Intersection of A and B 


AnB={x|xeA and x eB}. 
AUB={x|xeAorxeB. 


(Relative) complement of A in B 


B-A={x|xeBand x¢ A}. 


AS ={x|xeUandxé¢ A}. 
Symmetric difference of A and B 
AAB=(A-B)U(B-A). 


Cartesian product of A and B 


AxB= 4(x,y)|xeA and y €B} 


Union of A and B 


Complement of A 


Let E be an equation of set algebra. The dual 
E* of E is the equation obtained by replacing 
each occurrence of U, N, U, Ø, in E by N, U, Ø, 
U, respectively. 


Duality Principle: If any equation E is an 
identity, then its dual E* is also an identity. 


Laws of the Algebra of Sets — Duality Principle 


Let A, Band C be subsets of the universal set U. 


ANBCA: ANBcB 


A-O=A; A-U=Ø 


AAB=(AUB)-(ANB)=(A-B)U(B-A) 


ACAUB; BcAUB; 
A-B=AN Bs 

A-A= Ø; Dafa Oo: 

Involution Law 

(A) =A 

Commutative Laws 

AUB=BUA 

AAB=BAA 


Associative Laws 
AU(BUC)=(AUB)UC 
AA(BAC)=(AAB)AC 
Identity Laws 

AU®M=A; AUU=U 
idempotent Laws 

AUA=A 

Complement Laws 
AUAS=U; US=@ 
Absorption Laws 

AU(AN B)=A 

Distributive Laws 
AU(BNC)=(AUB)N(AUC 
DeMorgan’s Laws 

(AU B)S= ASN BS 

A- (BUC)=(A-B)N (A-C) 


AAU=U-A=AS 


ANB=BNA 


AN(BNC)=(ANB)NC 


ANU=A; ANØ=Ø 
ANA=A 

ANA=2; Ø =U 
AN(AUB)=A 
AN(BUC)=(ANB)U(ANC 


(AN B) = ACU BS 
A —(BNC)=(A-B)U(A-C) 


